e

ATTRIOUTES:

OGENERAL COVERAGE VIA MULTIPLE ZONES

SEACH ZONE TYPE

ZONAL SERVICES MODEL

Grouping of Applicalion Environments

ZONE TYPE4
GLOBAL (COUNTRYWIDE/CONTINENTAL)

ZONE TYPE 3
MOBILE (SUBURBAN/RURAL)

ZONE TYPE 2
LOCAL (URBANMNEIGHBORIIOON)

(lacluding Indour)

’ PPED DATA

—____ NETWORK ——

SUSER SERVICE ENVIRONMENT DEPENDENT ON ZONE TYPE = EXPANSION I SCOPE OF SERVICES

- SERVICE TYPE

- WPROVEMENT OF TRANGPORT RANGE

- GRADE OF SEAVICE ~UPGRADING OF SERVICE QUALITY
- TRAFFIC DENSITY

Figure 3.3.2

SPEAMIT PROVISIONING OF MULTI-ZONAL SERVICES FOR END USERS
HAS ASGOCIATED AREA OF COVERAGE  OMODEL SUPPORTS IMPROVEMENTS AS TECHNOLOGY EVOLVES;
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- Zone 1-

Aspects of Zone 1: Licensed/non-licensed. low to high speed dara rates.
wideband data, no hand-off, little mobility, small cell.

lication enviro nt:

Indoor Office / Home
Wireless LAN (Primarily an indoor service. Can be

indoor/outdoor)
Short haul video (e.g.: VCR extenders)

- Zone 2 -

Aspects of Zope 2: Low speed. small cells. low to medium speed data
rates. licznsed/non-licensed.

Application environment;

Outdoor:
Outdoor Pedestrian (... Telepoint, PBX campus
environment)

Outdoor fixed (e.g.. wireless local loop)

Indoor:
Indoor Commercial (e.g.. public access service at mall/airport)

Indoor Residential (e.g., cordless)

Indoor Office (e.g.. PBX, shared tenant)
Passenger Relays (e.g.. bus, train, subway, cruise ship)
Specialized Aeronautical Passenger Communications(APC)*¢

« Zone 3 -

Aspects of Zone 3. High speed (e.g. accommodate vehicular speed
handover), large cells, low to medium speed data rates. licensed. (Note:

this does not preclude non-licensed use of this zone.)
lication envi

Vehicular ( e.g.. cellular like)

¥ This was broken out because of 3

.

J SRy \
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Rural (more power/wider cell)

Zone 4 -

Aspects of Zone 4 - Satellite based. high speed. regional 10 global
coverage, low to high speed data rates, licensed.

Application environment;

LEO Satellite

GEO Sateilite

Aeronautical Communication (air to ground. passenger (o ground
via on-board relay).

3.3.4.2 Generai Aspects of All Zones |

The zonal model is a layered model for the grouping of the
environments. See Figure 3.3.2 for the conceptual drawing3.

“Indoors™ implies location of base station is generally indoor aithough
access may be available from outside.

Services are not limited to voice but can include voiceband data, video.
imaging,. and facsimile services.

Tratfic density varies in each zone dependent on applications,
technology, infraswucture and distribution of users.

3.3.5 Task 4: Comparison and Evaluation of Common Air Interfaces for PCS Applications

33.5.1 Recommendations

+  The JTC will strive to compare technologies.

+  An optimal system will operate well across multiple environments
and zones.

» In Comparing Systems:

- Systems should be able to be defined with a layered approach
similar to the layered OSI model

5 The original dawing is in contrnbution TRASJEM/02.11.09.232 (T1P1/92.23%)
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- Systems should be based on existing standard protocols when
ever possible.

The JTC should have the flexibility to mix and match technologies
and system parameters o define optimal system(s).

The following is an example of how the JTC might compare Air
Interfaces:

- Systems should first be identified for the application
environment(s) under which they will operate.

- Comparison of systems should only be done between sysiems
to operate under the same application environment(s).

- Each operating environment should have a comparison matrix.

- The minimum set of customer services and features generated
by the JEM should be included in any performance
comparison.
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3.4 Related to Objective 4

Objective 4 Reach consensus on an industry-needs
driven schedule for required air interface Standards.

3.4.1 Introduction

The ten (10) contributions received in Objective 4 were assembled into
three distinct categories. The first category of contributions was
furnished for information and gave the JEM a timeline for standards
development from a user’s prospective. The second grouping dealt with
network architectures and provided a network model template which was
uitimately adopred as the Common Reference Architecture Model.

The third grouping of contributions was primarily concerned with the
methodology of comparing and evaluating one or multiple air interfaces
and the time requirements for the development of those interfaces. In
addition. information of a work plan was submitted by CCIR.

3.42 Issues and Discussions

+ Develop and recommend a network reference model -
Discussion took place regarding the Functional Network
Reference Model Template. It was noted that this template
represents a high-level view of the network reference model
common talk points. There was consensus. and the template
was accepted as the basis for the development of all network
reference models. We should focus on the interfaces used in
the reference models. The mode! was renamed the Common

Reference Architecture/Model.
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Figure 3.4.1

Functional Network Reference Model Template

.

Common Reference Architecture Model

and detines genernl functionalities required to provide switched
telecommunications services employing terminal and personal
mohility 1o wired and wireless terminals, and provides access
tc OAM&P and data interworking capabilities as well as
interconnection to other systems and networks.

The CRAM may be used to facilitate further discussion
between  various groups developing reference
architectures/models and interfaces which provide for personal
communications. The CRAM functionalities are identified
within conuribution TR45JEM/92.11.09.251 (T1P1/92-251).

The CRAM does not preclude additional interfaces that have
bezn identified by standards bodies, but are not shown in this

high-level view.

Identify and describe interfaces depicted in model

Questions were raised as to how the interfaces should be
labeled. It was decided to refer to each interface by number and
the associated functionad biocks.

32
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- "1" is the interface between Radio Terminals and Radio Access.

"2" is the interface between Radio Access and Control and

Switching®.
- "3" is the interface between Wired Terminal and Wired Access.

"2" is the intertace between Wired Access and Control and
Switching.

"5" is the interface between Control and Switching and Mobitiry
Managemens.

"6" is the intertace between Conirol and Switching and
Darallnterworking.

"7 is the interface between Control and Switching and OAM & P.

"8" is the interface between Comtrol and Switching and Otier
Svstems.

"9" is the interface between Control and Switching and Other
Nervorks.

+ Identify and recommend specific standards to be
developed -

It was noted that the group has to design the basic service first
(wireless PLAIN OLD TELEPHONE SERVICE (POTS)).
The concern was that the PCS Standard Development group
may loose sight of the users needs and the service providers'
objectives. This group must first focus on basic functionality.
A list of the basic functionalities to be provided over all
rejevant interfaces include:

Security - System/Air Interface
Authentication

Mobility - personal and terminal
Origination/tcrmination
Roaming

Handover

Bearer services

Performance requirements
Registration

10. Location

S N A I

in their archi | refe dels -

© This interface has been labeled A and Al by CTIA; A and Al by TRSS; C. F, and P by TP1 and C and P by Tek
See TR4SJEM/9211.09.251 (TIP1/92-251).
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—

._.
W 1D -
!

. Power Management
Maintenance and Diagnostics
. Call Data Recording
14. Adaptability
15. Backward/Forward Compatibility
. Recommend the sequence of interface development -

—

Discussion continued on what interfaces should be addressed
tirst. Discussion began with Interface 1. Discussion quickly
moved onto Interface 2. Eventually discussion drifted onto the
order in which these interfaces should be addressed. There was
consensus that the standards groups should address Interfaces 1
and 2 iminediately and in parallel because they may require the
most effort. It may also be necessary to immediatcly address
other interface standards mandated by the FCC.

» Identify Interdependencies -

It was determined that all intertaces need to be addressed in
parallel by the standards bodies.

Coordination of development is required due to the
commeoenality of basic functionality that needs to be provided
across all these interfaces. PCS standards should be developed
using a systems engineering approach.

- Estimate time to draft standards and compare with
market needs time line -

In response to the JEM's objective to identify the “relative
timing of PCS standards based on industry needs”™, Telocator
presented the timeline diagram of Contribution
TR45.JEM/92.11.09.230(T1P1/92-230). This timeline is
based on estimates of the dates at which the FCC will
accomplish the major milestones necessary to reach the
awarding of PCS licenses. Based on the assumption of
services starting in 1993, the analysis concluded that PCS
standards need to be defined expeditiously in order to complete
them by the ¢nd of 1993 (at least ready for balloting).

In terms of the CRAM, this timeline implies that Interfaces 1
and 2 are of the highest priority. Although the other interfaces
are not of the same priority as Interfaces 1 and 2. it is
recognized that parailel efforts must occur on these interfaces
to support the introduction of PCS.

Also, it is recognized that, dependent on market needs, other
interfaces iay need to be defined, and that the CRAM does not
preclude the definition of these interfaces.

The JEM recognized that this was a reasonable analysis of the
PCS industry situation as of the fall of 1992. However, it
also recognized that the industry’s regulatory environment is
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dynamic and will probably continue to change. Thus the JEM
accepted the timeline presented in Contribution
TR45.JEM/92.11.09.230 (T1P1/92-230) as the current
assessment of the industry needs. with the recommendation
that the responsible standards bodies (including the JTC?, in
the case of air interface standards) be prepared to accept new
inputs on the industry's needs as regulatory schedules change.

3.43 Recommendations

1. In order to develop a standardized air interface within a reasonable
time frame. it is recommended that existing air interfaces as well
as related interface standards be evaluated for their applicability to

PCS. )

[f there are going to be multiple air interfaces. the methodology
described in contribution TR45JEM/92.11.09.235 (T1P1/92-233)
might be used for evaluation of those interfaces.

‘IJ

Interface 1 should be standardized consistent with industry
requirements. [n addition. the other interfaces as defined by the
CRAM, should be developed in parallel with interface 1 because
they are interdependent.

(V3]

[t was noted that there may be a need to hold a JEM to discuss
interfaces other than the air interface. As areas of duplication
between various standards bodies are identified. additional JEMs or
JTCs might be recommended.

>

5. Based on an analysis by Telocator, PCS standards need to be
substantially completed by the end of 1993 (at least ready for
balloting). Interfaces { and 2 were deemed to be highest priority,
and were regarded as being needed by 4Q 1993. The JEM
recognized that this was a reasonable analysis of the PCS industry
situation as of the fall of 1992. However, it also recognized that
the industry's regulatory environment is dynamic and will
probably continue to change. Thus, the JEM accepted the
timeline of contribution TR45JEM/92.11.09.230 (T1P1/92-230)
shown in Figure 3.4.2 as the current assessment of industry needs,
with the recommendation that the responsible standards bodies
(including the JTC, in the case of air interface standards) be
prepared to accept new inputs on industry’s needs as regulatory
schedules change.

6. It was recommended that the following process is appropriate for
development of air interfaces standards for PCS and may be used
as the method of evaluation. This process is based on the idea of
"top-down’ design, and placing priority on assuring that market-
based service needs are addressed early in the development process.

7 The current scope and charver of the [TC is to address the lower layers of the Air [nterface
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TELOCATOR TECIHNICAL & ENGINEERING COMMITTELRE
Potential Regulatory/Standards Timeline

NPRM -
PCS Spectrum
CS License
NPRM - Awards
Emerging R&O - Emerging Technologies
‘Technologies Band & PCS /
\ | - >
N —
1/92 6/92 1/93 6/93\ 1/94 6/94 1/95 6/95
Telocator Standards / Air Network Physical Layer
Requirements ~—9 PCS Interface Network Operations
D t(S
ocument (SRID) Services Other Interfaces (e.g., 0, D, N)

Acronym Key:

NPRM - Notice of Proposed
Rulemaking, FCC

R&O - Report and Ogder, FCC
PCS Standard$ oo
(Ready for Ballot) ; .
Interfaces N, X, W, L, M

Interfaces A, P, C
Interfaces OD, T

SpRpUNS e3RPAL] 1TV SO Us N3P



JEM on PCS Alr 'nwerisce Standards

Process for Development of air interface standard

1. Definition of services for [icensed and non-licensed
bands.

The radio interface must be capable of supporting all the
services requirements in various environments. An example of
a set of service requirements can be found in “Standard
Requirements Document™ for Personal Communication
Services prepared by the Telocator PCS Technicai and
Engineering Committee. In this phase of the procass. system
capabilities should also be addressed. Examples of system
capabilities are security, billing integrity. mobility
management, etc.

2. Operational issues

At this stage of the process operaiional issues need 10 be
considered. Examples of operational issues that need 1o be
addressed are:

»  Spectrum: The impact of sharing etiquette(s) and spectrum
requirements for various applicatons should be considered.
The possible impact of spectrum sharing methodologies
on the air interface should be included.

+ Interworking: Interworking is the ability of a handset to
access different networks that have a common air
interface.

+  Inweroperability; Interoperability is the ability of a handset
to operate in different networks with unlike air interfaces.

»  Equipment approval: Consideration should be given to the
possibility that parts of the air interface specification
might be subject to authorization or approval of

regulatory bodies.
3. Performance Requirements/Market Issues

The most basic performance requirements for future PCS air
interface standards should be identified and used as ground rules
for the development of the air interface standard. Technologies
under consideration must meet these minimum performance
requirements. Development of air interface standards should be
prioritized according to marker detnands for initial products,
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This summary highlights the output from the discussions on the JEM
objectives. The actual recommendations can be found at the end of the
respective objective sections.

The JEM agreed that indoor residence. indoor office. indoor
commercial. outdoor vehicular. outdoor pedestrian, and wireless loop
environments could impact mdio systems and air intertace design.
Some services and capabilities impact the design of the PCS air
interface and its design should allow graceful evolution to support

future services and capabilities.

The JEM produced a set of minimum service capabilities for voice
and data services which, in many cases. can and should be exceeded.

The JEM recommends that the Air [nterface be defined so as to enable
the cost effective design of a terminai that could be used both in
licensed and non-licensed bands. A comprehensive study of the
applicability of a variety of proposed air interfaces to their respective
operating environment should be completed.

The JEM agread that it appears that a single air interface should be
technicaily feasible for office (WPBX/CENTREX), home (including
multi-tenant), fixed local loop and pedestrian (indoor/outdoor)
environiments. It was determined that the vehicular environment places

additional requirements on the air interface.

A set of recommendations were generated in connection with spectrum
sharing,

The JEM found that although it was desirable to have a single air
interface, it was unlikely that a single air interface that met all
requirements could be achieved. Multiple Air Interfaces are likely and
expected. The remaining issue is selecting the minimum number of air
interfaces,

The JEM recommended a method of comparing air interfaces that could
be implemented in advance of the FCC rulemaking. It is the
responsibility of the service providers to weigh the strengths and
weakness of the proposed Air Interfaces in accordance to their view of
their subscriber requirements and their business strategy. To actually
perform the weighting and selection of an air interface requires a definite

FCC ruiemaking prior to implementation.

The JEM agreed on the need for substantally completed standards for
PCS by the end of 1993. Particularly Interfaces | and 2 require high
priority, and paralle! development of the other interfaces are needed for
completion by 4Q 1993. Methodologies were suggested for evaluation
of multiple air interfaces and for the development of PCS air interfaces

standards.
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The JEM suggested evaluating existing air interfaces and related
standards for applicability to PCS, and that identification of areas of
duplication between different standards groups may require calling
additional JEMSs or JTCs.

The meeting was conducted in accordance with the TTA guidelines and
T1 procedures.

Charles Cook, Co-Chair, JEM on PCS Air Interfaces Standards

Wing Lo, Co-Chair, JEM on PCS Air Interfaces Standards
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011 358 0 5704 24?7
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Nokia Mobile Phones

Heikki Ahava

011 44 276 676626/677151

Nokia Mobile Phones

Kimmo Myllymaki

1 619 450-4020/3168

Northern Telecom

David Steer

1 613 763-2901

Northern Telecom

Ed Ehrlich

1 201 292-5724/4160

Northern Telecom

Wing Lo

1 214 684-3370/3744

NSA Ft. Meade

Rick Dean

1 301 688-0293/02389

1 303 497-3140/5995

NTIA/ITS Jim Hoffmever

NTIA/ITS Ken Allen 1 303 497-3474
Nvnex Kim Papadopoulos 1 212 967-3622
Nynex Szu-Wei Wang 1 914 644-2262
Nynex Walter Slagle 1 914 644-2451

OKI Telecom

David Erickson

1 404 995-9800/822-0703

OKI Telecom

Peter Howard

1 404 495-4800

Omnipoint

Logan Scott

1 719 548-1200/1393

Pacific Bell

Asok Chatterjee

1 510 867-6625/830-9270

PacTel Corporation

Steve Thomas

1 510 210-3702/3580

1 619 587-1121/597-5408

Qualcomm Ephraim Zehavi
Qualcomm Mark Epstein 1 301 946-4059/6527
Qualcomm Robert Warren 1 619 3587-1121/397-8276

Rockwell International

Quent Cassem

1 714 338-4177/6014

Rockwell [nternational

Tom fones

1 714 833-6357/6169

Rogers Cantel

Ed O'Leary

1 416 250-4629

Rogers Cantel
prtm———

Mitch Wywiorski

1 416 963-7868/4987

ROLM

Steve Sivilz

1 408 492-2585/3579

Sharp

Prem Scod

1 206 834-3708/3696
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Siemens Richard Blake 1 407 636-1299

SNET Cellular George Liberopoulos 1 203 353-7669/7563
Sony Gerard Wahl 1 201 358-4985/4990
Southwestern Bell Tech. Res. ] Bill Litzinger 1 314 329-7516/7674
Southwestern Bell Tech. Res. | Chuck Bailey 1 314 329-7538/7674
Southwestern Bell Tech. Res. | David Walter 1 314 529-7644/7674
Southwestern Bell Tech. Res. | Paul Lemson 1 314 529-7624/7674
Southwestern Bell Tech. Res. ] Saied Kazaminejad 1 314 529-7631/7674
 Spectrix Richard Lee 1 708 251-5378/5318
Sprint Jim Lord 1 913 624-3153/8321

Telecomm Nat. Consult.

Wait Roehr

e

702 435-1787 (both}

Telephone & Data Systems Donald Porter 1 608 345-4040/4047
TIA Eric Schimmel 1 202 457-4990/4939
United States Cellular John Heinz 1 312 399-4973/4964
US WEST Charles Cook 1 305 541-6213/6773
US WEST Dave Jones 1 303 740-6417/773-6020
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